Ketersediaan data tentang faktor-faktor yang berhubungan dengan metabolik sindrom pada kelompok lanjut usia di Indonesia sangat terbatas. Data 
The Indonesian Household Survey showed that the highest prevalence of cardiovascular diseases (CVD) and hypertension was amongst individuals aged 55 and older. Among CVD, the prevalence of hypertension was the highest. 1 Results of the WHO -Five
Country Study of Health of the Elderly in the Community (MONICA), Indonesia country report, also revealed that hypertension was the most prevalent of CVD, followed by coronary heart disease (CHD).
and their interplays is crucial for successful preventive intervention. Coronary heart disease, hypertensive heart disease (HHD), and stroke are the main causes of morbidity and mortality in the elderly in Indonesia, both in hospital and community settings. Elderly with myocardial infarction had higher mortality rates than their younger counterparts. The mortality rate of CVD (per 100.000) for Indonesia (urban and rural) in 1995 was 67.8. 1, 3 Epidemiological studies in middle-aged men have clearly demonstrated that elevated serum cholesterol is a major risk factor for coronary heart disease. There appears to be no threshold level below which serum cholesterol ceases to predict coronary heart diseases, while the risk increases markedly when cholesterol values exceed 200 mg/dl. If the coronary heart disease risk is set at 1 for a cholesterol level of 200 mg/dl, the risk is doubled at 250 mg/dl and increased by four times at 300 mg/dl. 4, 5 Degenerative disease like coronary heart disease was previously recognized as related to over-nutrition. It is now well documented to be related to several aspects of risk factors, such as fat mass, lipid profile, nutrient intake and life style. It is, therefore, timely to have abetter understanding of the relationship of fat mass, lipid profile and life style indicators with metabolic syndrome in the Indonesian elderly.
The aim of this study was to assess the prevalence and determinants of metabolic syndrome in the elderly population.
METHODS
This study was conducted from January to April 2000 in 15 sub-district health centers in Jakarta, using a cross-sectional method. Respondents were taken from a population of 2500 elderly who joined the health centre program and registered as guided elderly. The selection of the elderly subjects for the study was done at the Municipality and Public Health Center level using multistage random sampling 15 subdistrict Public Health Centers in the municipality were selected. Elderly individuals from each Public Health Center were listed and numbered, and random sampling was performed until the size of the sample was 40. The inclusion criteria were: 55 -85 years old and apparently healthy and ambulatory. Exclusion criteria were: bedridden, physically handicapped, unable to come to the public health centre, or having any condition, such as mental illness, which would make the elderly, in the opinion of the principal investigator, unsuitable for the study.
Risk factors analyzed in this study were: waist circumference, serum total cholesterol, LDL-cholesterol, HDL-cholesterol, triglycerides, fasting glucose, body mass index, systolic blood pressure, diastolic blood pressure, fat mass percentage, sum of skin-folds, smoking, activity index, stress score, energy intake, and fat intake and fiber intake.
Fasting blood samples were taken from the subjects and biochemistry analysis was conducted in the Regional Health Laboratory. Anthropometric assessment was conducted according to standard procedure. Body weight was measured in an upright position to the nearest 0.1 kg using a SECA electronic scale (model 770 alpha, Hamburg, Germany). Subjects were weighed without shoes and with minimum clothing. Height was measured in an upright position to the nearest 0.1 cm using a microtoise.
All measurements were done twice, and the average was used for further analysis. Serum total cholesterol was measured using the cholesterol oxydase method supplied by Boehringer, LDL cholesterol was measured using the precipitation polyvinyl sulfate (PPS) method, and serum triglycerides were measured using an enzymatic test.
Dietary 24-hour recall method was applied to estimate daily nutrient intakes. The World Food 2, Dietary Assessment System developed by INFOODS (the International Network of Food Data Systems) and the University of California was used to convert foods into nutrients.
The Baecke Physical Activity Scale (using questionnaire) was used to measure the physical activity index (daily activity score) of the respondent, and it consisted of the Works Index, Sport Index and Leisure Index. 6 The physical activity index was divided into three categories: < 5.6 (low activity); 5.6-7.9 (middle activity); > 7.9 (high activity). Life style factors in this study were represented by physical activity.
The diagnosis of metabolic syndrome was based on the National Cholesterol Education Program criteria modified for Asians (NCEP ATP III). The NCEP ATP III defined metabolic syndrome as the presence of three or more of the following risk factors: 1) increased waist circumference (>90 cm for men, >80 cm for women); 2) elevated triglycerides (≥150 mg/dl); 3) low HDL cholesterol (<40 mg/dl in men, <50 mg/dl in women); 4) hypertension (≥130/≥85 mmHg); and 5) impaired fasting glucose (≥110 mg/dl).
Part of the problem with the NCEP definition of obesity is that the cutoff points used to define obesity in both men and women are not valid for people from Europe and Asia. In general, Asians have a lower body mass index (BMI) and waist circumference but can still have high insulin resistance. The International Diabetes Federation recently published consensus cutoff points for waist circumference, > 90 cm for south Asian men and >80 cm for south Asian women, that are more ethnic-specific. 8 In this study, waist circumference as one component of metabolic syndrome, was modified to use the International Diabetes Federation criteria, instead of >102 cm for men and > 88 cm for women as stated in the NCEP definition of obesity.
A multivariate logistic regression analysis using SPSS 13 software was performed to examine the dominant risk factors related to metabolic syndrome.
RESULTS
The response rate in this study was 81.5%. Non-responses were mostly due to the distance subjects lived from the community health centre, where measurements of lipid profile, blood pressure and anthropometric were conducted.
The data from 489 elderly respondents, consisting of 352 women and 137 men, were available for analysis. In general, the prevalence of metabolic syndrome was 14.9%. Elderly women had a higher prevalence rate than elderly men (18.2% and 6.6% respectively). Table 1 shows that more women than men had increased waist circumferences and elevated triglycerides. On the other hand, more men than women had impaired fasting glucose and hypertension. Table 2 shows that metabolic syndrome cases and normal subjects were similarly distributed with respect to income, higher education, energy intake of 2000 or more calories, and physical activity level. Furthermore, the subjects aged 60 years or more, education level of 6 to 12 years, and energy intake less than 1300 calories had increased risk to experience metaboloc syndrome. The final model (Table 3) shows metabolic syndrome was related to body mass index, total cholesterol and the ratio of total cholesterol to HDL-cholesterol.
Elderly men were 59% less likely than women to have metabolic syndrome. In terms of body mass index, the elderly who were overweight had almost a four-fold increased risk for metabolic syndrome. (Odds ratio = 3.98; 95% confidence interval 2.23 -7.10). In terms of plasma total cholesterol, those who had plasma total cholesterol ≥ 240 mg/dl were 2.7 times more likely to have metabolic syndrome than those with plasma total cholesterol < 240 mg/dl. Furthermore, in terms of the ratio of total cholesterol to HDL cholesterol, those who had a ratio greater than five to one had a two-fold increased risk for metabolic syndrome.
DISCUSSION
In interpreting the findings of this study, there are several limitations. Firstly, this study population was limited to elderly who joined the health centre program and registered as guided elderly, not from all free living elderly; secondly, the proportion of subjects was more female than male; thirdly, the risk factors analyzed in this study were limited to anthropometric measurement, lipid profile, blood glucose, blood pressure, nutrient intakes, physical activity and some demographic characteristics. One factor that should be taken into consideration is the different criterion of elderly for this study. Subjects are as young as 55 years, the age when most government employees in Indonesia retire, while in other countries the criterion of elderly begins at 60 years or 65 years old.
In many studies observing various determinants of metabolic syndrome in the elderly population, a question which often arises is what are the key factors determining the occurrence of metabolic syndrome?
The interplay between nutritional factors and metabolic syndrome has been discussed in many studies. 9 However; further questioning is appropriate on whether there are other factors which are more prominent than nutritional factors in the elderly population, leading to the occurrence of metabolic syndrome. The WHO Scientific Group reported that both nutritional and non nutritional factors such as physical activity, alcohol and stress can be additional risks for the occurrence of metabolic syndrome. 10 Therefore; attention should be paid to all of the important risk factors rather than concentrating on one single risk factor.
The primary purpose of this study was to investigate various determinants of metabolic syndrome in the Indonesian elderly, by observing fat mass indicator, anthropometric indicator, lipid profile, nutrient intake, life style indicator and their interactions.
This study showed that, in general, the prevalence of metabolic syndrome defined as a combination of increased waist circumference and elevated triglycerides and hypertension in the elderly was 14.9%. Elderly women had higher prevalence of metabolic syndrome than men. One of the most easily recognized consequences of over-nutrition is obesity, which is a risk factor for other diseases such as non-insulin-dependent diabetes mellitus, cardiovascular disease and hypertension.
There is a positive association between metabolic syndrome and indices of "fatness" such as body mass index (BMI), and sum of skin-folds. It is reported that waist circumference, an indirect index of abdominal adiposity, is positively related to both systolic and diastolic blood pressure and thus, increased waist circumference has been shown to be hazardous to health. 12-13-14 This study shows that the risk of elderly with BMI ≥ 25 kg/m 2 having metabolic syndrome was 4.25 times higher than those with BMI < 25 kg/ m 2 .
The Framingham Study reported that obesity was shown to be one of the major determinants of hypertension in the general population, and central deposition of body fat was a more important predictor of hypertension than peripheral fat deposition. 15 In this study, logistic regression analysis demonstrate a strong correlation between body mass index (BMI), serum total cholesterol, and the ratio of total cholesterol to HDL cholesterol with metabolic syndrome.
The importance of hypercholesterolemia as a risk factor for cardiovascular disease in middle-aged people suggests that cholesterol-lowering therapy should be used to prevent morbidity and mortality. The risk of having cardiovascular disease is doubled at 250 mg/dl. 4 This study shows that the risk of elderly with plasma total cholesterol ≥ 240 mg/dl having metabolic syndrome was 2.75 times higher compared to those with plasma total cholesterol < 240 mg/dl. And the risk of elderly with ratio total cholesterol/HDL cholesterol ≥ 5 having metabolic syndrome was 2.1 times higher compared to those with ratio total cholesterol/HDL cholesterol <5.
The multiple metabolic abnormalities clustered in hypertension are important in relation to prognosis and therapy. The most recent World Health Organization/ International Society of Hypertension guidelines for the management of mild hypertension give considerable attention to the global assessment of cardiovascular risk in patients with hypertension and stress that, among individuals with mild hypertension, the risk of serious cardiovascular disease is also determined by a variety of risk factors other than blood pressure. The higher the absolute risk, the greater is the absolute benefit brought about by lowering blood pressure and correcting other risk factors, such as dyslipidemia. 16 Elderly with one or more metabolic syndrome components, which was found to be quite high in this study, will have a higher risk of serious cardiovascular disease. [17] [18] The public health implication of this problem is that detection programs on the components of metabolic syndrome and public health education is really urgent.
In conclusion, metabolic syndrome is a problem in the Indonesian elderly. Routine regular check ups of plasma lipids, blood pressure and especially maintenance of an optimal weight for the elderly are important factors preventing the emerging of metabolic syndrome. Therefore, it is recommended for health care providers as well as society to look after and control the above mentioned factors to prevent an increase in the prevalence of metabolic syndrome in the elderly.
